Abstract Intradural spinal arachnoid cysts with cord compression are rare. When becoming symptomatic they cause variable symptoms involving gait disturbance, paraparesis or tetraparesis and neuropathic pain, decreasing significantly the patients' life quality. The extension of such cysts averages 3.7 vertebral bodies. The diagnosis is clinical and radiological with the use of MRI, CT myelography or a combination of both. The best treatment option is complete removal of the cyst. However, even when paresis is regressing there is no good recovery from neuropathic pain. Laminectomy approach can cause postoperative complications especially when the cyst(s) expand(s) in more than one level. Alternatively, a cyst fenestration can be performed, including the levels of the maximal spinal cord compression. The clinical outcome is as good as after the cyst resection enabling the patient to walk again. The neuropathic pain may persist and require medication. A clinical case is presented, and the literature is reviewed. In the present case we report a patient with intradural arachnoid cysts extending from T6 to L2 and causing severe gait ataxia as well as neuropathic pain and hypaesthesia. The spinal-cord was compressed at T8 and T12. Surgical treatment with partial cyst resection in the compressed levels with an interlaminar approach brought similar results as complete resection. The patient was able to walk without help which was not possible before surgery. The cysts' extension is impressive as well as the minimal operative procedure.
Introduction
Thoracic spinal cord compression caused by intradural arachnoid cysts is occasionally reported, but still rare [8] . Most often compression occurs because of cystic neoplastic lesions, acquired arachnoid cysts after trauma or inflammation after meningitis causing subarachnoid adhesions and parasitic lesions [26] . Other cerebrospinal fluid-containing cysts such as arachnoid diverticulum, extradural arachnoid cysts or extradural pseudomeningocele have also been described [29] . Nevertheless, very few of them cause such a spinal cord compression as the intradural arachnoid cysts do.
Idiopathic arachnoid cysts in children are associated with neural tube defects [7] and in adults with spinal deformities [1] . The aetiology of cyst formation is still unknown. Dorsal cysts could arise from diverticula of the septum posticum [22] . This theory is, however, not valid for ventrally located cysts [21] . Intradural spinal arachnoid cysts appear to result from an alteration of the arachnoid trabeculae; some of them are ascribed anecdotally to previous trauma or arachnoiditis [18] , whereas the majority are idiopathic [11] . Other causes are considered to be postoperative complications, including lumbar myelography [13] , meningitis with adhesions in the subarachnoidal space, epidural haematoma after surgical removal [3, 9, 13] .
The majority of cases occur in the thoracic and cervical regions with a varied range of symptoms [13] . Clinical manifestations include paraparesis, neuropathic pain, gait ataxia, headaches-if in the cervical region-or incontinence.
Patients present mostly with signs of spinal cord compression. CT-myelography, MRI as well as cine-mode MRI are diagnostic procedures of choice [5, 10] .
Literature review
In September 2008, we performed a literature search of MEDLINE for spinal arachnoidal cysts with no limitation for language or publication date. The search was conducted through http://www.pubmed.com, a worldwide known internet medical address.
The first search for arachnoid spinal cysts revealed 105 results (out of 500), including multiple extradural arachnoidal cysts and arachnoiditis, as a complication of infection [20] , or formation of cysts as a complication of haematomas or surgery [9] . In our search we excluded children with other neural tube deformities.
The reports for intradural arachnoid cysts revealed 133 results, including, however, again arachnoiditis, syringomyelia [12] , and also intradural extramedullary arachnoid cysts [2-4, 14, 22, 24, 30, 31] . Precise searches for idiopathic arachnoid spinal cysts got 18 matches (Table 1) .
Analysis
The analysis of the cases published revealed interesting results. Children with other spinal deformities were excluded as well as patients with arachnoid cysts other than intradural ones. The number of the reported patients who were either treated surgically or with aspiration of the cyst under MRI guidance was 74. Most cases included idiopathic cysts [4, 6, 12, 14, 16, 20, 23, 24, 28, [30] [31] [32] . Jea et al. reported the formation of an arachnoidal cyst as a complication after syringo-subarachnoid shunt operation in syringomyelia. Endo et al. reported an arachnoid cyst after the operation of an epidural spinal haematoma, whereas Bassiouni et al. after a major spinal trauma. Other causes of arachnoid spinal intradural cysts included also traumatic causes such as vertebral fracture [25] or traumatic syringomyelia [2, 16] .
The clinical manifestation of the arachnoid cysts included paraparesis-quadriparesis in 51/74 patients (68.9%); 33 patients suffered from radicular neuropathic pain (44.5%); 24 patients had hypaesthesia or dysaesthesia (32.4%); 11 had severe gait ataxia (14.8%). Headache was the main symptom in a patient with a cervical arachnoid cyst (1.35%). 22 patients experience urinary incontinence (29.7%) ( Table 2 ).
The diagnostic methods of choice included MRI of the spinal cord in all cases (gold standard). Four authors also used the CT myelography to prove the communication of the cysts with the subarachnoid space. The MRI has, therefore, a great diagnostic value, but we should also not forget its general limitations in patients with pacemakers or severe claustrophobia. CT myelography, on the other hand, is more invasive but with almost no complications or limitations (contrast medium allergy).
After the diagnosis is made, the choice of treatment should take into consideration following parameters: the extension of the cyst(s), the point of maximal compression of the myelon, the communication between the cyst(s) and the subarachnoid space. If the cyst is small with no communication with the subarachnoid space, an aspiration of the cyst under MRI guidance can be attempted [4] . If the cyst's expansion is not so long and large, a cyst excision should be performed. All authors report a good-to-excellent outcome with almost no recurrence. When the cyst is multiseptated and extends throughout many vertebral bodies, a cyst fenestration should be taken into consideration to avoid an extended laminectomy with instability of the vertebral column. As the cyst is being reduced and the Eur Spine J (2010) 19 (Suppl 2):S124-S129 S125 myelon takes its normal space, the possibility of recurrence is very low.
Case

Clinical presentation
A 44-year-old female presented at our hospital with symptoms of intermittent pain radiating to both legs and multiple falls. In the last 10 years, she had gait disturbance which in the last months became worse. The neurological examination revealed a spastic paraparesis and exaggerated reflexes in the lower limbs with bilateral positive Babinski's sign and diffuse hypaesthesia of the left lower limb. No specific dermatome was involved. No history of trauma or inflammation of the spine. Mild kyphoscoliosis was present. There were no symptoms of incontinence. Electrophysiology revealed decreased amplitudes for muscles of the left lower limb.
Imaging
CT-myelography showed multiple cysts intradurally and extramedullary which communicated with the subarachnoid space. Dorsal compression of the spinal cord could be seen (Fig. 1) . MRI of the thoraco-lumbar spine showed CSF iso-intense intradural cysts from T6 to L2 with compression of the spinal cord at T8 and T12 and positive myelopathy signs. The cysts were multiple and septated (Fig. 2a) .
Treatment
In our case, puncture of the cysts at the level of T12 with evacuation of 20 ml of cystic fluid brought an immediate recovery. Cystic fluid contained only three cells and no signs of inflammation. Nevertheless, 2 months later, progression of lower limb weakness occurred. Surgical decompression of the spinal cord has been performed with cyst extirpation at T8 and T12. Fenestration of the cysts has also been performed. Because of multiple septa, a complete extirpation of the cysts could not be performed (Fig. 2b ). An interlaminar approach has been chosen avoiding laminectomy. Because of multiple adhesions only partial resection in the given levels could be performed.
Post-operatively the patient reported a good recovery. With intense physiotherapy the patient, who before the operation could not stand and go more than 3 min, was able to walk short distances with the use of a walker. The results were less satisfying regarding lower limb pain so that we added special medication such as GABA analogues. This had probably to do with the long duration of symptoms which was approximately many months before pain was evident and was expressed with residual falls. 
Discussion
There are not so many published cases of intradural arachnoid cysts. It is agreed among almost all authors that the majority of the arachnoid cysts are located in the dorsal thoracic spine. In average, posterior cysts have a craniocaudal extension of 3.7 vertebral bodies [3] . Very few cases reported findings in the craniocervical junction or the cervical spine [14, 16, 28] . The most usual clinical findings are paraparesis, neuropathetic pain, gait ataxia, hypaesthesia or dysaesthesia, rarely incontinence [30] and also unusual symptoms, including headaches in cervical cysts [27] and angina in thoracic ones [17] . Paraparesis and severe gait disturbance lead to residual falls. Clinical symptoms occur almost always after cord compression, and weakness is always present ( Table 2) .
MRI and CT-myelography is crucial for the diagnostic evaluation [10, 30] . In many cases where the cysts extend over multiple levels of the spine, MRI shows where a spinal cord compression occurs and leads to an accurate cyst resection and decompression in the involved levels avoiding extensive laminectomy.
The treatment of choice for the intradural spinal arachnoid cysts includes total cyst removal. Many authors propose a preoperative aspiration of the cyst under CT or MRI guidance [4] . If there is a communication, however, with the subarachnoidal space, the cyst fills again with cerebrospinal fluid and the symptoms come back.
The cyst removal is performed through a laminectomy for dorsal cysts. If they lie ventrally a fenestration through a posterolateral laminectomy can be performed [29] .
If, however, the cysts are many and expand through many vertebras, as in our case, it should be taken into consideration that laminectomies in many segments would negatively influence the spinal column stability. At this point, the MRI findings contribute the most (myelopathy signal). If this is the case, the cyst extirpation is to be performed in the levels of maximum pressure and the smaller cysts have to be fenestrated.
Results after resection of cysts are excellent. Additionally cyst-to-peritoneum/-atrium shunting is also possible. Poor results can be associated with extensive laminoplasty or laminectomy approach [2, 15] . This is also the reason why only a limited resection of the cysts had been performed in our case. Simple needle aspiration has been proven in most cases inadequate [19] (Table 3) .
Neuropathic pain and hypaesthesia is less likely to improve [30] . Even if the postoperative time is not long Fig. 1 CT- enough to make conclusions, we observed that weakness had improved fast, whereas pain still exists.
Here we reported another case of idiopathic thoracic intradural arachnoid cysts. The size of the multiply septated cysts is impressive extending from T6 to L2 with dorsal spinal cord compression at T8 and T12.
Conclusion
In the present case, intradural arachnoidal cysts extending from T6 to L2 are treated with minimal resection in areas of spinal cord compression. Even though partial resection without laminectomy approach has been performed, the patient had an immediate improvement of her condition and was able to walk without help again. The spinal cord is compressed in T8 and T12 (white lines). In T12 myelopathy sign can be seen which is not possible with CT. b Intraoperative image showing the septa of the cysts as well as fenestrations (at T12 level). We performed an interlaminary approach to avoid laminoplasty or laminectomy. Partial cyst removal has been performed at levels T8 and T12 Shibata 100
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